Effect of chronic treatment with the calcium entry blocker, isradipine, on vascular calcium overload produced by vitamin D3 and nicotine in rats.
Treatment of young rats with vitamin D3 and nicotine produced a 35-fold increase in the calcium content of the aorta and a 4-fold increase in the calcium content of the mesenteric arterial bed. Blood pressure was not modified. In vitro, aortic rings and mesenteric arterial bed preparations from such animals showed diminished vasoconstrictor responses to norepinephrine. After precontraction with norepinephrine, the endothelium-dependent vasodilator, carbachol, produced vasorelaxation. This latter effect was attenuated in aortic rings and mesenteric arterial bed preparations from animals previously treated with vitamin D3 and nicotine, but the vasodilator effect of sodium nitroprusside (which is independent of the endothelium) was unchanged. Prolonged treatment with the calcium entry blocker, isradipine, at a dose (1 mg/kg, i.p.) which had no effect on blood pressure, prevented calcium overload of the mesenteric arterial bed, but did not modify aortic calcium overload. Isradipine treatment had no effect on vasoconstrictor responses to norepinephrine in vitro. Such treatment did, however, restore the endothelium-dependent vasodilator effect of carbachol in the mesenteric arterial bed (but not in aortic rings). In conclusion, in a rat model of vascular calcium overload produced by administration of vitamin D3 plus nicotine, chronic treatment with a low dose of the calcium entry blocker, isradipine, restored the endothelium-dependent vasorelaxant effect of carbachol in the mesenteric arterial bed, but not in the aorta.